Introduction
Student success on the national licensure exam for entry to practice as a registered nurse is a national issue and an outcome that all nursing schools desire. In December 2011, the Canadian Council of Registered Nurse Regulators (CCRNR) and several provincial nursing regulatory agencies announced that applicants requesting registration as a registered nurse (RN) within some Canadian provinces would be required to successfully complete the computeradaptive NCLEX-RN exam, administered by the American organization, the National Council of State Boards of Nursing (NCSBN). In response, university schools of nursing in the eastern province conducted an environmental scan to assess available NCLEX-RN learning resources to help prepare students for optimal success. Based on our assessment, representatives from the three universities that offer nursing degrees in an eastern-Canadian province approached Health Education Systems Incorporated (HESI), and negotiated a provincial package of learning resources. HESI has been providing nursing schools in other countries with tools to prepare and measure student progress and subsequent NCLEX-RN predictive success since 1999. The Phase One results of a two-phased, multi-site, ex post facto study investigating HESI NCLEX-RN student preparatory learning resources within the Canadian context are provided in this article.
Background
There are over 30 published peer-reviewed articles and several theses and dissertations, which span a decade of research, that support the validity and reliability of the HESI RN Exit Exams. More than 50 research studies have been published describing the use of HESI testing within nursing, health care settings, and other health care professions (Nibert & Morrison, 2013) . We reviewed over 75 journal articles and 42 theses/dissertations related to the use of HESI learning resources and NCLEX-RN preparation. Educators have reported HESI exams to be successful measures for benchmarking program outcomes, measuring student achievement, and guiding remediation prior to licensure candidacy (Barton, Willson, Langford, & Schreiner, 2014) .
HESI exams are standardized, nationally normed, and statistically analyzed at the item level. They cover the main concepts and areas of practice correlated to those found on the NCLEX-RN exam. Test item formats include multiple-choice, multiple-response, fill-in-theblank, hot spot, ranking, chart/exhibit, and multimedia: audio and video. The exams are built to mirror the most recent NCLEX-RN exam blueprint outlining the content areas that will be tested and is prepared by the NCSBN. An analysis of 11 validity studies, with over 63,000 students at more than 150 academic institutions, cumulatively indicated that the HESI exams have 97.4% accuracy in predicting success on the NCLEX-RN (Zweighaft, 2014) .
Providing valid and reliable test items for each of the exams is important to ensure that the exams are reflective of high-quality critical thinking test items. Students taking more versions of the same exam receive reliable equivalent test versions with items that they have not previously seen. Reliability is determined by conducting item analyses on each exam and statistically calculating reliability using internal consistency measures. End-of-course and program testing and Exit Exams (E 2 ) range in the highest categories for estimated reliability coefficients using , ranging from 0.84 to 0.94 (Barton et al., 2014) . Table 1 includes exam specific data from ten validity studies. Predictive accuracy is defined as the accuracy with which the HESI exams predict NCLEX-RN success. For clarity, Table 2 contains information related to the HESI examinations that were used within this study. Research suggests that the use of comprehensive exit assessments is a valuable formative strategy in nursing education (Sugg, 2015) . Although the use of the term exit exam would suggest a summative evaluation, it is used within our nursing programs as a formative evaluation prior to writing the NCLEX-RN exam for national licensure.
A remediation report is generated from the students' results of their individual HESI RN Exit Exam. Each packet is targeted specifically to each student's unique knowledge strengths and deficits, as identified on their Individual Scoring Report. Students receive feedback about subjects answered incorrectly and detailed analyses to help them improve performance on subsequent exams. The remediation report is delivered through an online portal in a timely manner (within 24 to 48 hours) after the exam is administered and closed. Remediation is provided in multiple formats to address varied learning styles, is available to the student indefinitely, and can be used after they graduate. HESI RN Exit Exam Version 2 scores have been found to be higher in nursing schools that require, rather than encourage, remediation based upon the individualized remediation report that is provided to each student after the exam writing (Lauer & Yoho, 2013) .
Findings from Hyland's (2012) integrative literature review, conducted to investigate strategies that promote NCLEX-RN success, indicated that pass rates were improved among nursing programs that implemented standardized testing. Similar findings were reported by Homard (2013) , who conducted an ex post facto correlational study to compare HESI RN Exit Exam scores and NCLEX-RN pass rates of nursing students. Students who participated in four semesters of standardized testing obtained higher exit exam scores and NCLEX-RN pass rates compared to those students who did not participate in standardized testing (Homard, 2013) .
Little is known about effective guidelines for NCLEX-RN examination preparation, remediation, testing, and re-testing within the Canadian context. As such, the first phase of this study begins to fill this gap. The knowledge from this research will help inform Canadian nursing schools about best practices for preparing nursing students for optimal success when writing their national licensure examinations. This marks the beginning of a national evidenceinformed knowledge base that will inform nursing curricula and advance the scholarship of learning and teaching.
Methods
An ex post facto design was used for a two-phase multi-site correlational research study. Phase One, the focus of this article, was to determine if there was a relationship between student HESI RN Exit Exam and CAT exam scores, student grade point average (GPA) and the time lag from graduation to exam writing, and student outcome on the NCLEX-RN.
Participants: A convenience sample of new nursing alumni (2015 graduates) from three universities in an eastern-Canadian province (N =117) with a response rate of 35%.
Procedure: Following receipt of ethical approval from each university (REB # 2014-3336; ROMEO 22448; 1415-203) and the provincial health authority (NSHA-RS/2016-039), graduates were emailed study information and asked to provide their consent for the use of their student data (GPA and HESI Exit Exam and CAT exam scores) for research purposes and to request that, via a password-protected secure email address created for this study, they self-report to a research assistant only their NCLEX-RN Licensure Exam date and result (pass/fail) on their first writing. Student's data sets were completed at each school that included their HESI Exit Exam and CAT scores and GPA, and then the self-reported data of the date of exam writing and NCLEX-RN Exam outcome were added to the data base. GPA calculations are different at each university in this study therefore a common GPA calculation format was used to standardize this variable among all participants. Student identifying data were removed by a research assistant prior to data analysis so that participant anonymity was maintained, as the research team was not aware of which students from which university programs consented to be part of this study. No identifiable data were used throughout the analysis, report writing, and dissemination phases.
Results
Data were entered and analyzed using IBM SPSS 22 for Windows. During Phase One analysis, t-tests were conducted to compare HESI RN Exit Exam and CAT scores among those who passed the NCLEX-RN and those who did not pass the NCLEX-RN. HESI RN Exit Exam scores can range from 0 to over 1500, and CAT exam scores can range from 0 to 30. HESI Exit Exam Summary Results are reported with four performance levels: recommended (> or = to 900), acceptable (850-899), below acceptable (750-849), and needs further preparation (< 750). HESI CAT scores are reported with three result categories: acceptable (16.61-30.00), minimally acceptable (11.51-16.60), and needs further preparation and retesting (0.00-11.50).
Levene's test was used to assess for equality of variances between the groups. Equal variances were reported for the HESI RN Exit Exam Version 1 (F = .545, p = .462) and the HESI RN Exit Exam Version 2 (F=1.264, p=.263). Equal variances for the CAT exam were not found (F=6.666, p=.011); therefore, results for the CAT exam are reported as equal variances not assumed.
There was a significant difference in the RN Exit Exam Version 1 scores, t(109)=7.62, p < .0001 for those who were successful on the NCLEX-RN (M= 870.20, SD=135.48) versus those who were unsuccessful on the NCLEX-RN (M=669.43, SD=120.97). Students who were successful on their first attempt at writing the NCLEX-RN had a mean score of 870.20 on the first HESI RN Exit Exam, more than a 200 point higher average than those students who were not successful on their first writing. Similarly, there was a significant difference in the RN Exit Exam Version 2 scores, t(106)=9.22, p<.0001 for those who were successful on the NCLEX-RN (M=833.37, SD=106.73) versus those who were unsuccessful on the NCLEX-RN (M=634.86, SD=100.21). Students who were successful on their first attempt at writing the NCLEX-RN had a mean score of 833.37 on the second HESI RN Exit Exam, almost a 200-point higher average than those students who were not successful on their first writing.
With the HESI CAT exam scores, significant differences were found (t(49)=6.67, p<.0001) among those who were successful on the NCLEX-RN (M=16.32, SD=2.30) and those who were unsuccessful (M=12.13, SD=3.22). Students who were successful on their first attempt at writing the NCLEX-RN had a mean score of 16.32 on the HESI CAT Exam, an over 4.00-point higher average than those students who were not successful on their first writing. Table 3 displays the descriptive and t-test findings. A backward stepwise logistic regression analysis was conducted to predict the NCLEX-RN outcome, with CAT, RN Exit Exam Version 1 and Version 2 scores, GPA, and time lag from graduation to exam writing as predictors. The dependent variable, NCLEX-RN outcome, was coded as success (1) and failure (0) with the case processing summary displayed in Table 4 . Using the SPSS default cut value of .500, the overall prediction percentage was 86.1% (Table 5 ). A test of the full model against a constant-only model was statistically significant, indicating that these predictors reliably distinguished between those who were successful verses those who were not successful on the NCLEX-RN (Table 6 ). Nagelkerke's R 2 range of .636 to .669 indicated a moderately strong relationship between prediction and grouping (Table 7) . This result suggests that our model as a whole fits significantly better than an empty model with no predictors. The HESI RN Exit Exam Version 2 (Wald=13.10, p<.001) and time lag, defined as the number of days from graduation to NCLEX-RN exam writing (5.461, p value=.019) were significant independent predictors of NCLEX-RN success. There was no relationship between GPA and outcome on the NCLEX-RN (Wald:.502, df=1, p value=.479). Limitations for this phase of our study included the use of a convenience sample and a small study sample size. Also, we did not collect data related to other learning preparation that students may have used or accessed independently prior to writing the NCLEX-RN; therefore, we are cautious in the interpretation of our findings in that they may not be solely related to the standardized HESI exams that we used within our programs. The advantage within this study is that during Phase Two data collection, we can mitigate this limitation and collect data from new
Model Summary
Step nursing graduates related to what, if any, other learning resources were accessed to assist them in preparing for the NCLEX-RN.
Discussion
Phase One results of this study suggest that there are differences in HESI RN Exit exam and CAT scores among those students who were successful on the NCLEX-RN versus those students who were not successful on the NCLEX-RN at their first attempt at writing. When the average scores of both versions of the HESI RN Exit Exams are combined for those who passed the NCLEX-RN, the resulting mean was 851.79, which indicates that the mean average of all students writing HESI RN Exit Exams was in the minimally acceptable performance range, according to the HESI designated performance levels. The combined mean average of both versions of the HESI RN Exit Exams of those students who were not successful on the NCLEX-RN was 652.15, which indicates a performance level of needing more preparation. Furthermore, the HESI CAT exam average of those students who were successful on the NCLEX-RN was 16.32, which is in the upper range of the minimally acceptable category. Our findings provide support for setting the benchmark of the HESI RN Exit Exam at a score of 850 for optimal student success on the NCLEX-RN.
GPA has been identified as an indicator of success on the NCLEX-RN (Daley, Kirkpatrick, Frazier, Chung, & Moser, 2003; Dell & Valine, 1990; Endres, 1997; Higgins, 2005; McGahee, Gramling, & Reid, 2010; Nibert, Young, & Adamson, 2002; Seldomridge & DiBartolo, 2004; Tipton et al., 2008; Waterhouse & Beeman, 2003) . Our findings are contrary to what has been reported in the literature. We are cautious with our findings with this variable given that GPAs were recalculated to ensure a consistent frame of reference values for analysis within this study. However, this finding warrants additional analysis and further discussion for Phase Two of this study. The results of this Phase One study left us wondering why there was no apparent relationship between student GPA and success on the NCLEX-RN.
Lastly, we found an inverse relationship between the length of time from graduation to the date of writing the NCLEX-RN in that the longer the period of time from graduation to exam writing, the less likely it is that the student will be successful. Our findings supported those that were reported by Woo, Wendt, and Liu (2009) . These researchers investigated the time lag between NCLEX-RN writing and graduation and similarly reported an inverse relationship. The variable of length of time between graduation and exam writing (time lag) and subsequent success has far reaching implications for those areas in Canada that do not have permanent testing centers that enable students to choose the date that they write their NCLEX-RN. Also, students may be delaying writing the NCLEX-RN exam out of fear of failure on the exam or fear of losing their temporary license to practice nursing.
It is important to note that these results are only the beginning, and we have much more work to do to continue to research student preparatory learning resources for optimal student success on the NCLEX-RN in the Canadian context. We believe that our collaboration and proactive implementation plan for student NCLEX-RN preparation has provided nursing students of this province with beneficial opportunities to prepare for the NCLEX-RN. We believe that our efforts were recently confirmed with the release of Canadian National First Time NCLEX-RN Writer and Ultimate Annual Pass Rates (Canadian Council of Registered Nurse Regulators, 2016) reporting that the province in which the study was conducted had the third highest first-time writer pass rate (75.8%) and the second highest ultimate annual pass rate (89.1%) among the Canadian provinces that use the NCLEX-RN as their entry to practice exam. While we are pleased with our first-year results, comparative to the national landscape, we are cautious to not acquire a sense of security related to our pass rates. We have more work to do to achieve our goal of increasing the success of NCLEX-RN first-time writers pass rates and ultimate annual pass rates. Given our findings that indicated a lack of relationship between a student's GPA and NCLEX-RN success, we are not convinced that the NCLEX-RN is a reliable and valid measure of competence to practice in the Canadian context. Phase Two of this research study will continue to expand our knowledge base for student preparatory learning resources for the NCLEX-RN within the Canadian context to enable us to continue to make evidenceinformed decisions within our nursing programs.
Phase Two data collection will begin in May 2016, when we have our second cohort of students graduating and writing the NCLEX-RN. Research objectives for this phase include repeating Phase One objectives and investigating potential relationships between HESI RN Exit Exam and CAT exam scores, HESI Specialty Exams (nursing fundamentals, pharmacology, maternity, medical-surgical, and pediatrics), attendance at a live three-day face-to-face review session, and NCLEX-RN success.
Conclusion
The preliminary findings from Phase One of this research study are presented in this article. We found support for the predictive value of the use of the HESI RN Exit Exam and CAT exam within our nursing programs. Furthermore, we have immediate plans to create remediation guidelines for students in the final year of our respective programs, building upon the individualized student reports that are provided by HESI, which are automatically generated from each student's individual performance on the HESI RN Exit Exams. The adoption of remediation policies in nursing programs that include standardized examinations dramatically increases NCLEX-RN first-time pass rates (Serembus, 2016) . It may be that the remediation plan is the key learning resource and that the specialized exams are an assessment tool, or proof of concept, for students to prepare for the NCLEX-RN. We are anxious for Phase Two data collection and analysis to begin so that we can continue to build an evidence-informed approach to NCLEX-RN preparation in the Canadian nursing education context to help guide nurse educators to adopt best pedagogical practices in preparing our nursing students for optimal NCLEX-RN success.
